Abstract:
Introduction

41
The centromere is the chromosome site responsible for spindle fiber attachment and 42 faithful chromosome segregation during mitosis and meiosis. In general, every Phylogenetic analysis of plant CENP-C sequences.
181
Reference IDs for all CENP-C sequences used in this study are available in 
Results
255
By applying a specific antibody against R. pubera CENH3 we detected a CENP-C sequences of other species supported the correct identification (Fig. S1A ).
278
Phylogenetic analysis grouped RpCENP-C as a sister branch of Juncaceae, and 279 both as sister branches to the Poaceae clade (Fig. S1B) . Based on the identified 280 sequence, RpCENP-C antibodies were generated.
282
During mitosis, R. pubera CENP-C and CENH3 specific centromeric signals were 283 observed in interphase nuclei as dispersed dot-like structures not so well colocalized
284
( Fig. 2A-B) . A progressive colocalization of both centromere marks was observed (Table S1 ). At metaphase II, CENH3 and CENP-C are also highly clustered mostly 311 occupying the mid-region of each chromatid (Fig. 3D) To check how and when the spindle fibers attach to the centromere units, the 331 distribution of α-tubulin and CENH3/cenDNA were analyzed throughout meiosis.
332
From early prophase I until diakinesis, no colocalization was found between spindle 333 fibers and centromeres, which were scattered all over the chromosomes ( Fig. 4A ; centromere units ( Fig. 4E ; Movie S8), likely a result of centromere tension.
347
Chromatids migrate as single chromatids in both univalents and bivalents (Fig. 5E) ,
348
supporting the early loss of sister chromatid cohesion and chiasmata resolution. At (Fig. 7B) . However, no groove-like structure is evident at this stage (Movie 431 S11), perhaps due to differences in cell-type specific chromosome condensation. (Table S3) .
440
In summary, we conclude that the centromere unit arrangement differs between 441 mitosis and meiosis in R. pubera. There is a transition from the mitotic linear 442 organization within a groove to the cluster-holocentromeres arrangement at meiosis 443 as summarized in Fig. 8 . Finally, a linear holocentromere organization is re-444 established at first pollen mitosis, but without groove formation (Fig. 8B) . 
508
A different centromere structure during meiosis has been reported for a number of 510 holocentric species. In C. elegans, the kinetochore activity involves a mechanism 
